The objective of this investigation aim was to evaluate twenty barley genotypes under different environments for testing stability of their performance. Where, development of any crop genotypes with adaptation to changes is one of most important goal of breeding program. This study examined twenty barley genotypes over different three environments; normal, water stress and salt stress. The normal and water stress experiments were conducted at Sakha while salt stress experiment was conducted at the El-Hosinia station during two seasons (2014/2015 and 2015/2016). The combined analysis of variance for environments, genotypes and (Genotypes x Environments) interaction was highly significant for all studied genotypes, suggesting differential responses of the genotypes and the need to stability analysis. Results revealed that highly yielding genotypes can also be stable. Giza 133 and Line 7 had desired performance (grain yield) compared to the grand mean, regression coefficient (bi) did not differ significantly from unity and had low deviation from regression (S 2 d) values, indicating the role of linear portion of G x E interaction in the performance of these genotypes. Giza 130, Line 4, Line 5 and Line 8 had the lowest (bi) values which were more adapted to unfavorable environments, whereas Giza 132, Line 3 and Line 6 were input sensitive and adapted to high potential environments.
Introduction
Barley crop is growing in a large scale in the rainfed areas in North coastal region and in the newly reclaimed saline lands in Egypt. Most of these lands are suffering from water shortage, soil salinity and low soil fertility. Only about 2.5% of the total area of Egypt is cultivated, with about 30% of the cultivated lands affected by salinity. In addition, about (400 000 ha) suffer from waterlogging. Egypt has about 120 000 ha in the North West Coast (NWC) region and about 40000 ha in North Sinai. The annual precipitation is about 135 mm in NWC, and slightly higher in North Sinai (Noaman 2008) .
Barley is recommended to grow under drought and saline soil conditions. Therefore, barley cultivars developed for these areas should be drought tolerant and stable under harsh conditions. El-Sayed (2002), Ahmed et al., (2003) and Noaman et al., (2006) , reported that it is possible to identify high yield potential barley genotypes under sever stresses with high yield stability. Total harvested areas in Egypt season 2016/2017 amount to 175,270 feddan with an annual production of approximately 239,666.7 ton.
Therefore, the main objective of this study was to identify promising barley genotypes that are able to produce high yield and are more tolerant to water stress and salinity conditions.
Materials and Methods
Twenty barley six-row genotypes were used in the study, including 5 covered local varieties, 5 hulles local varieties and 10 promising Egyptian lines. The list of the twenty genotypes and pedigree are presented in Table 1 .
The twenty barley genotypes were evaluated at different three environments; normal, water stress and salt stress. The normal and water stress experiments were conducted at Sakha Agricultural Research Station while salt stress experiment was conducted at the El-Hosinia Agricultural Research Station (salinity affected soils), during two seasons (2014/2015 and 2015/2016) .
The normal experiment irrigated three times, while the second one included only the sowing irrigation (water stress). Grains were hand drilled at the recommended sowing rate of barley in the irrigated land in Egypt (50 kg fed -1 ). Each genotype was sown in six rows of 3.5 m, spaced with 20 cm among rows (plot area 4.2 m 2 ). These experiments were laid out in a RCBD with three replications. Sowing was done in first of December in both seasons.
Data were collected from each plot on random sample for each genotype, days to maturity, plant height (cm), spike length (cm), No. of spikes m -2 , No. of grains spike -1 , biological yield (kg fed -1 ), grain yield (kg fed -1 ) and 1000-grain weight (g) were recorded.
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Soil samples were randomly taken from the experimental area at a depth of 0 to 30 cm from soil surface before barley sowing. The soil properties are shown in Table 2 . Monthly temperature and rainfed shown in Table 3 . Water application was mentiored via a water meter as shown in Table 4 . Stability parameters were computed according to Eberhart and Russell (1966) . If regression coefficient (bi) is significantly larger or smaller than one, the genotype is considered more adapted to favorable and unfavorable environments, respectively with respect to the site mean yield. If (bi) is not significantly different from one, the genotype is considered stable for all environments. The hypothesis that any regression coefficient does not differ from unity, it was tested by the t-test using its own standard error for regression. The second stability parameter was mean square of the deviation from regression for each genotype. For the regression analysis of variance, the residual from the combined analysis of variance were used as a pooled error to test the S 2 d values. A significant F-value would indicate that the S 2 d was significantly different from zero. The appropriate analysis of variance is given with this model, the sum of squares due to environments and genotype x environments (linear) and deviations from the regression model.
Results and Discussion

Interactions effect:
The differences among the environments and genotypes were significant for all studied traits, while differences between years were highly significant for all studied traits except for spike length and grain yield fed -1 were not significant. Also, the mean square of interaction between the years x environments, genotypes x years, genotypes x environments and genotypes x years x environments found to be significant and highly significant for all studied traits ( Table 5 ). These results indicated that, the studied genotypes responded differently to the environmental conditions suggesting the importance of the assessment of genotypes under different environments in order to identify the best genotypes that more adapted for a particular environment. The mean squares due to environments were the most important source of the total mean squares for all characteristics. Also, the variances due to environments were higher than those of interactions between genotypes and environments for all studied characters. Therefore, most of the differences in the performance of barley genotypes in these experiments were due to environment and not to genotype by environment interaction differences. These results are in agreement with those reported by 
Environments effect:
The days required for maturity date were not similar i.e. due to the difference in water applied and/or weather conditions (rainfall and temperature) ( Table 3 ). The average of number of maturity date under water stress condition was reduced by 2.5 days Stability analysis of yield and its components for promising barley genotypes under water stress ……………………. 644 Annals of Agric. Sci., Moshtohor, Vol. 56 (3) 2018 compared with normal growth condition ( Table 6) . Plant height, spike length, No. of spikes m -2 , No. of grains spike -1 , grain yield fed -1 , biological yield fed -1 and 1000-grain weight were reduced under stress treatments compared with normal condition. Results indicated that, the wide range of growth conditions resulted in a broad variation of mean yields, ranging from 7660.7 kg fed -1 in favorable normal condition to 4930.5 kg fed -1 in salinity stress ( Table 6) . Water stress and salinity stress were considered the major threat to agricultural production, whereas lack of soil moisture and soil salinity restricts plant growth. Limitation of growth resources by stresses, reduce the size of plant organs such as leaves, tillers, and spikes (Fischer 1984) . 
Performance of genotypes:
The mean number of days to maturity for different genotypes ranged from 124.1 for Line 1 to 132 days for Line 6. The earliest genotypes were Line 1 and Line 2, whereas Giza 132, Line 5 and Line 6 were the latest genotypes ( Table 7) . The average of plant height ranged from 86.7 cm for Line 9 (the shortest genotype) to 106.3 cm for Line 7 (the tallest genotype) ( Table 8) For spike length means of the twenty barley genotypes, showed highly significant differences between barley genotypes ( Table 9) . Giza 131 and Line 6 gave the highest values for spike length, while the lowest value obtained from Giza 133 (compacted spike type). For mean number of spike m -2 , Giza 133, Giza 134, Line 5, Line 6 and Line 7 gave the highest values (389.1, 374.4, 385.7, 363 .6 and 369.3 spikes), respectively. Whereas Giza 136 (314.6) and Line 2 (313.1) were the lowest genotypes (Table 10) . Giza 133, Giza 134 and Line 7 were superiors under saline conditions in both growing seasons. The normal condition recorded the highest number of spike m -2 . The severe water stress and saline treatments decreased spike number in both growing seasons. Such response may be attributed to lack of water absorbed and reduction in photosynthetic efficiency under insufficient water condition. Moreover, the reduction in assimilates translocated to new developing tillers might owe much the death of the new tillers and depressed the number of spikes primordial. These results are confirmed byAbd El -Wahab (2002), Bayoumi (2004), Mohamed (2004),  Farhat (2005), Mahmoud (2006), Bagheri and  abad (2007), Samarah et al., (2009) and Vaezi et  al., (2010) . Concerning response of grains number/spike, the differences among genotypes were highly significant in both growing seasons, indicating overall differences between growth conditions. Giza132 (64.4 grains), Giza 130 (64.0 grains), Giza 131 (64.7 grains) and Line 7 (63.3 grains) produced the highest mean number of grains/spike ( Table 11) . The reduction might be due to the reduction in photosynthetic efficiency and the lack of photosynthates translocated to the developing seeds by adding irrigation might owe much to these results. According to Ceccarelli (1987), water deficit during the early stage of plant development induces a reduction in spikelets primordia, while water deficit late in the plant development increases death of the flower and the entire spikelet. The number of grains spike -1 (fertility) depends on water availability during the early vegetative phase and during shooting stage. If water deficit occurs after the flowering stage, it induces a decrease of grain weight and thus its yield. Results in Table 12 show that genotypes exhibited highly significant differences in biological yield fed -1 . Line 6 and Line 7 gave the highest mean values (6885.6 and 7178.9 kg), respectively. Whereas, Giza 129 (5093.1 kg) and Line 9 (5609 kg) were the lowest genotypes. Grain yield fed -1 mean of the genotypes ranged from 2128.8 to 2943.7 kg fed -1 for Giza 129 and Line 7, respectively, with an overall average of 2556.9 kg fed -1 (Table 13 ). The best genotype was Giza 133, Giza 134, Line 3, Line 6 and Line 7 under the normal condition, while Giza 134, Line 6 and Line 7 were superior under water stress conditions. Under saline condition Giza 133, Giza 134 and Line 7 had good performance in both growing seasons in addition to Giza 126 in the second season. For 1000-grain weight mean, Giza Stability analysis of yield and its components for promising barley genotypes under water stress ……………………. 647 Agric. Sci., Moshtohor, Vol. 56 (3) 2018 123, Giza 136 Line 4, and Line 7 gave the highest mean values (54.2, 54.1, 54.0 and 54.3 g), respectively. Whereas, Giza 129 (44.9 g) and Giza 135 (45.0 g) had the lowest mean values (Table 14) . Table 11 . Means of no. of grains spike -1 for the 20 studied genotypes under normal (N), water stress (WS) and saline soil ( The stability regression coefficient (bi) and deviation from regression (S 2 d) for the studied genotypes are presented in Table 15 . A stable genotype is one with a high mean performance, unit regression coefficient (bi = 1) and deviation from regression equal to zero (Awad, 1997) . The predictability of genotypes for the yield ranged from 0.79 for Line 5, to 1.52 for Line 3 (Table 15 ). Based Stability analysis of yield and its components for promising barley genotypes under water stress ……………………. 649 Annals of Agric. Sci., Moshtohor, Vol. 56 (3) 2018 on regression coefficient (bi) values the tested genotypes divided into three groups. The first group included the most stable genotypes, Giza 123, Giza 126, Giza 133, Giza 134, Giza 129, Giza 131, Giza 135, Giza 136, Line 1, Line 2, Line 7, Line 9 and Line 10 with coefficient of regression bi values equal to 1. The second group included the more adapted genotypes to unfavorable environments, Giza 130, Line 4, Line 5 and Line 8 (had the lowest bi values), whereas genotypes Giza 132, Line 3 and Line 6 were input sensitive and adapted to high potential environments. This is similar to the report of Gebremedhin ( Giza 133 and Line 7 had desired performance (grain yield) compared to the grand mean, regression coefficient (bi) did not differ significantly from unity and had low deviation from regression (S 2 d) values, indicating the role of linear portion of G x E interaction in the performance of this genotype.
Annals of
Cluster analysis based on environments mean yield during 2014/2015 and 2015/2016 seasons were performed (Fig. 1) . In this analysis two main clusters were appeared. The first main cluster contained Line 6, Line 7, Giza 133 and Giza134 the most desired grain yield fed -1 performance. The rest genotypes were found in the second main cluster. Giza 129 and Giza 135 the lowest mean grain yield fed -1 genotypes were found together in the same sub-cluster. Cluster analysis has been used for description of the diversity based on similar characteristics Subhani et al., 
